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ABSTRACT 
Two survey metho-ds (pos tcard  and in te rv iew)  f o r  gene- 
r a t i n g  marine f i s h  ca t ch  and e f f o r t  e s t ima te s  f o r  p r i v a t e  
b o a t s  were f i e l d  t e s t e d  a t  Oceanside, C a l i f o r n i a  dur ing  
May and June of 1974.  Sampling days were pre-assigned t o  
weekday and weekend s t r a t a .  The pos tcard  survey was shown 
* t o  produce b i a sed  e s t ima te s .  Causes of t h e  v a r i o u s  b i a s e s  
a r e  d iscussed .  The in t e rv i ew survey provided background 
data t o  test f o r  b i a s e s  i n  t h e  pos tcard  survey and 
between marina arid launch ramp in t e rv i ew a r e a s .  
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INTRODUCT ION 
This  survey was undertaken a s  p a r t  of a  coope ra t i ve  e f f o r t  by 
C a l i f o r n i a  Department o f  F ish  and Game and Na t iona l  Marine F i s h e r i e s  
Se rv i ce  personnel  t o  e v a l u a t e  and expand management e f f o r t s  a s s o c i a t e d  
w i t h  t h e  s t o c k s  of sou the rn  C a l i f o r n i a  game f i s h e s  and p e l a g i c  f i s h  
r e sou rces .  Cooperat ive meetings between both  agenc ies  h e l d  i n  March 
'1973 i d e n t i f i e d  many of  t h e  problems a s s o c i a t e d  w i t h  t h i s  e v a l u a t i o n  
and management. One of t h e  problems i s  t h e  l a c k  of ca t ch  and e f f o r t  
in format ion  a s s o c i a t e d  wi th  t h e  marine p r i v a t e  boa t  s p o r t  f i s h i n g  
segment of t h e  s p o r t  f i s h i n g  i n d u s t r y  i n  sou the rn  C a l i f o r n i a  
wa te r s .  
Our o b j e c t i v e  f o r  t h i s  l i m i t e d  s tudy was t o  e v a l u a t e  t h e  
e f f e c t i v e n e s s  of two p o s s i b l e  sampling methods t o  g lve  r e l a t i v e l y  
unbiased e s t i m a t e s  of p r i v a t e  boa t  s p o r t f i s h i n g  c a t c h  and e f f o r t .  
Funding f o r  f i e l d  work was provided through Sta te -Federa l  c o n t r a c t  
C a l i f o r n i a  i s  one of a  sma l l  number of s t a t e s  which r e g u l a r l y  
c o l l e c t s  ca t ch  and e f f o r t  in format ion  f o r  a segment of i t s  s p o r t -  
f i s h e r y .  The C a l i f o r n i a  commercial pa r tyboa t  i n d u s t r y  is  r equ i r ed  
by law t o  submit d a i l y  f i s h i n g  logs  con ta in ing  ca t ch  and e f f o r t  
in format ion  about  each day's t r i p s .  While t h i s  in format ion  provides  
adequate  e s t i m a t e s  of ca t ch  and e f f o r t  f o r  t h i s  segment of t h e  
s p o r t f i s h e r y ,  i t  i s  d e s i r a b l e  when p o s s i b l e  t o  o b t a i n  in format ion  
from o t h e r  segments of t h e  f i shery ,  p a r t i c u l a r l y  when they r e p r e s e n t  
a  s i g n i f i c a n t  p a r t  of t h e  t o t a l  c a t ch  and/or  e f f o r t .  S tud i e s  
conducted by t h e  C a l i f o r n i a  Department of F ish  and Gzme dur ing  t h e  
yea r s  1964 through 1966 (P inkas ,  Oliphant ,  and Baugen 1968) showed 
t h a t  an es t imated  23% of t h e  t o t a l  southern  C a l i f o r n i a  marine s p o r t  
f i s h i n g  e f f o r t  (man hours)  and 13% of t h e  es t imated  t o t a l  ca t ch  of 
f i s h  ( / I  of f i s h )  i n  southern  C a l i f o r n i a  wa te r s  was made by p r i v a t e  
boa t s .  I n  addi t ion , f rom 1964 t o  1973 t h e  number of r e g i s t e r e d  
p r i v a t e  boa t s  i n  southern  C a l i f o r n i a  i nc reased  from 311,687 t o  
461,295,an i n c r e a s e  of 48 ove'r t h e  1964 va lue  (Worra l l ,  Cal i -  
f o r n i a  Dept. Motor Vehicles Vessel  R e g i s t r a t i o n ,  pe r s .  commun.), While 
only a  f r a c t i o n  of t h i s  number a r e  used f o r  marine s p o r t  f i s h i n g ,  i t  
i s  reasonable  t o  assume t h a t  t h i s  s p o r t f i s h i n g  f r a c t i o n  i s  i n c r e a s i n g  
i n  propor t ion  t o  t h e  i n c r e a s e  i n  t h e  t o t a l  number of b o a t s .  Other  
f a c t o r s  r e l a t i n g  t o  t h e  importance of c o l l e c t i n g  p r i v a t e  boa t  f i s h i n g  
information, i n  a d d i t i o n  t o  pa r tyboa t  i n fo rma t ion , a re  shown by 
d i f f e r e n c e s  i n  s p e c i e s  and s i z e  composition of ca t ches  b ~ t w e e n  t h e  two 
boat  types .  
A Kolmogorov - Smirnov two-sample t e s t  ( S i c g e l  1956) was used t o  
compare t h e  s i z e  composition of 1974 bar racuda ,  Sphyraenu argentea, 
and boni to ,  Sardu c h i Z i e n s i s ,  samples c o l l e c t e d  from pa r tyboa t s  and 
p r i v a t e  b o a t s  during May and June (Table 1). For bonito,  s i g n i f i c a n t  
d i f f e r e n c e s  i n  t h e  s i z e  composition between p r i v a t e  and pa r tyboa t  
samples was shown. No such d i f f e r e n c e  could  be  shown f o r  barracuda,  
however. S i g n i f i c a n t  c h i  square  v a l u e s  were obta ined  
when we compared t h e  s p e c i e s  composition of pa r tyboa t  ca t ches  and 
p r i v a t e  boa t  ca t ches  sampled from t h e  survey a r e a  f o r  t h e  months of 
May and June (Table 2 ) ,  This  i n d i c a t e s  t h a t  t h e  two f i s h i n g  groups 
may u t i l i z e  d i f f e r e n t  s i z e  and spec i e s  composition of some s t o c k s  of 
game f i s h e s .  Pinkas,  e t  a l .  (1968) observed d i f f e r e n c e s  i n  t h e  
s p e c i e s  composition of ca tches  made by p r i v a t e  boa t s  and pa r tyboa t s  
and i n  t h e  r e l a t i v e  importance of each s p e c i e s  t o  t h e  two f i s h i n g  
TABLE 1. Kolmogorov-Smirnov Two Sample Tes t  - Compares Length 
Frequencies  of Catch by P r i v a t e  and Partyboats .  
P r i v a t e  Par tyboat  
boa t  (nl) (n2) 0 = 1.361- Observed va lue  S i g n i f i c a n t  
Barracuda 263 165 0.13457 0.0947 NO 
Bonito 29 8 149 0.13646 0.1980 YES 
TABLE 2 .  Chi Square Tes t  f o r  S ign i f i cance  - Comparison of Species  
Composition - Par tyboats  Versus P r i v a t e  Boats 
Degrees of Number i n  2 Level of * Month freedom sample x va lue  s i g n i f i c a n c e  
June 8 18913 308.75 4 0.005 
* P r o b a b i l i t y  of chance d e v i a t i o n  between 0 and E 
groups. Also of concern t o  management e f f o r t s  i s  t h e , f a c t  t h a t  p r e s e n t  
sampling by Department personnel  i n d i c a t e s  t h a t  l e s s  than  50% of t h e  
barracuda caught and landed by p r i v a t e  b o a t  a n g l e r s  were l a r g e r  t han  
t h e  l e g a l  l i m i t  of 28 inches ( 7 1 . 1  cm) . The t o t a l  e x t e n t  of such f i s h i n g  
p re s su re  on younger age groups can only b e  es t imated  from p r i v a t e  
boa t  samples c o l l e c t e d  on a  Vegular b a s i s .  
MATERIALS AND METHODS 
I n  cons ide ra t ion  of t h e  t ime and money a v a i l a b l e  f o r  t h i s  study, 
w e  f e l t  i t  would b e  b e s t  t o  concen t r a t e  our e f f o r t s  upon an i s o l a t e d  
marina o r  harbor  where a  s m a l l  number of i n d i v i d u a l s  could o p e r a t e  
more e f f e c t i v e l y .  We then  designed t h e  s tudy t o  e v a l u a t e  two p o s s i b l e  
approaches f o r  determining t h e  ca tch  and f i s h i n g  e f f o r t  of p r i v a t e  . 
boa t s  f i s h i n g  from Oceanside 's  small  c r a f t  ha rbo r  (F igure  1) . Oceanside 
harbor  was picked because i t  b e s t  f i t  t h e  cond i t i ons  we were looking  fo r  
i n  a  s tudy  s i t e .  Oceanside marina has moorings f o r  approximately 700 
small  c r a f t  moored w i t h i n  two b a s i n s .  Vessels  e n t e r i n g  o r  l eav ing  
t h e  mouth of t h e  harbor  can be  observed from e i t h e r  b a s i n  a s  w e l l  as 
from t h e  smal l  c r a f t  launching ramp and t h e  l i v e  b a i t  barge .  
The two survey methods decided upon were a pos tcard  survey and a n  
in te rv iew survey .  Both methods have been used on numerous occas ions  
i n  t h e  p a s t  f o r  surveys dea l ing  wi th  ca tch  o r  bag success  r a t e ,  s p e c i e s  
composition, and e f f o r t .  The in te rv iew survey was conducted by two 
people on each scheduled weekday and f o u r  people on t h e  weekend days. 
O,le sampler was s t a t i o n e d  a t  t h e  only lgunch ramp a v a i l a b l e  f o r  
p r i v a t e  t r a i l o r a b l e  b o a t s  i n  Oceanside. Here h e  in te rv iewed b o a t  
owners a s  they r e tu rned  from t h e i r  f i s h i n g  t r i p .  The o t h e r  samplers 
interviewed sk ippe r s  of r e t u r n i n g  b o a t s  who t i e d  up a t  permanent 
marina docks. The marina samplers were i n  con tac t  w i th  'the launch 

ramp sampler v i a  r ad io .  The l o c a t i o n  of t h e  launch ramp made i t  
p o s s i b l e  f o r  t h e  sampler a t  t h i s  p o i n t  t o  h e l p  s p o t  r e twming  marina 
b o a t s  and r e l a y  t h e i r  p o s i t i o n s  and d e s c r i p t i o n s  t o  t h e  marina 
samplers.  This  helped reduce t h e  number of r e t u r n i n g  b o a t s  missed 
by samplers on in t e rv i ew days t o  e s s e n t i a l l y  zero.  
Our samplers began work 'at 1100 hours  ar,d continued in t e rv i ewing  
r e t u r n i n g  fishermen u n t i l  1900 hours .  These were t h e  hours  we f e l t  
would provide  t h e  g r e a t e s t  coverage of r e t u r n i n g  fishermen. P e r i o d i c  
checks and observa t ions  made by t h e  pos t ca rd  sampler a t  t h e  l i v e -  
b a i t  barge confirmed t h a t  boa t s  gene ra l ly  d id  n o t  begin t o  r e t u r n  
from f i s h i n g  u n t i l  1100 hoursunless  weather  cond i t i ons  forced  t h e i r  
e a r l y  r e t u r n  t o  t he  harbor .  
The pos tcard  survey cons i s t ed  of s t a t i o n i n g  a  person on t h e  l o c a l  
live-haft barge t o  hand o u t  prepa id ,  se l f -addressed ,  postcard.  
ques t ionna i r e s  t o  t h e  sk ippe r  of each b o a t  s topping  f o r  b a i t  
( ~ i ~ u r e  2) .  The sk ippe r s  were asked t o  f i l l  out  t h e  ques t ionna i r e s  
upon r e t u r n i n g  from t h e i r  f i s h i n g  t r i p  and then  r e t u r n  t h e  ca rd  t o  us  
i n  t h e  mail .  A form l e t t e r  was a l s o  given t o  each of t h e  sk ippe r s  a t  
t h i s  t ime expla in ing  t h e  purpose and goa l s  of t h e  survey a s  w e l l  a s  
t h e  need f o r  t h e i r  cooperat ion.  
The sampler began handing out  pos t ca rds  a t  0530 hours  o r  when the  f i r s t  
fisherman showed up a t  t h e  l i v e - b a i t  barge t o  o b t a i n  b a i t .  He worked 
8 hours  wi th  a  112-hour break  f o r  lunch ,  f i n i s h i n g  work a t  1400 
hours .  Pe r iod ic  checks showed t h a t  very  few fishermen depar ted  t o  go 
f i s h i n g  l a t e r  than 1400 hours .  
Publ ished r e s u l t s  of pos tcard  surveys  i n  t h e  p a s t  have r epor t ed  
l a r g e  p o s i t i v e  response e r r o r s  i n  t h e  informat ion  provided by 
respondents.  However, we f e l t  t h a t  because pos t ca rd  surveys  a r e  
DEPARTMENT OF FISH AND -GAME 
Ocean F ish ing  Survey 
P l e a s e  answer t h e  f o l l o x i n g  ques t i ons  upon re- 
t u r n i n g  from your f i s h i n g  t r i p .  
How many people  f i s h e d ?  4 
How long d i d  you f i s h ?  7 h r s .  
Where d i d  you f i s h ?  7 mi l e s  so .  of Oceanside 
Did you f i s h  w i th :  l i v e  b a i t  -- x l u r e s  x t r o l l  
How many of t h e  fo l lowing  f i s h e s  d id  you ca t ch?  
1 b o n i t o  2 r o c k f i s h  
- 
mackerel wh i t e  s eabas s  
8 bar racuda  
- 
y e l l o w t a i l  
c a l i c o  b a s s  perch 
5 ba r r ed  sand b a s s  wh i t e  c roaker  
s p o t t e d  sand b a s s  (k ing f i sh )  
3 h a l i b u t  o t h e r  
FIGURE 2. Sample pos tcard  q u e s t i o n n a i r e  g iven  t o  f ishermen from 
Oceanside l i v e - b a i t  r e c e i v e r .  
r e l a t i v e l y  inexpensive methods of ga the r ing  informat ion  and t h e  method 
could be expanded a t  a l a t e r  d a t e  t o  i nc lude  o t h e r  c o a s t a l  a r e a s ,  i t  
would be worthwhile t o  explore  i t s  use fu lnes s  f o r  our  purposes.  We 
needed t o  determine whether o r  n o t  we could o b t a i n  r e l a t i v e l y  unbiased 
e s t ima te s  of ca t ch  and e f f o r t  from t h e  pos tcard  survey.  The in t e rv i ew 
survey was conducted p r i m a r i l y  t o  supply background informat ion  wi th  
which t o  check f o r  t h e  presence  of sampling and response e r r o r s  w i t h i n  
t h e  pos tcard  survey. 
The two survey methods were conducted on sepa ra t e  days t o  avoid 
b i a s i n g  r e s u l t s  of one method wi th  con tac t  made during t h e  o t h e r  survey. 
No a t tempt  a t  random sampling was made because of t h e  s h o r t  term n a t u r e  
of t h e  survey,  and because we were more concerned wi th  ob ta in ing  
. 
samples l a r g e  enough t o  i d e n t i f y  t h e  presence  of b i a s e s .  Weekdays . 
(Monday through Friday)  were considered a s e p a r a t e  s t r a tum from 
weekends (Saturdays,  Sundays, and ho l idays )  and w i t h i n  t h e s e  strata 
t h e  two survey methods were a l t e r n a t e d  from day t o  day. I n  o the r  
words, during the  weekday s t r a tum a day would be spent  handing o u t  
pos t ca rds  from t h e  l i v e - b a i t  barge  and t h e  fol lowing day we would 
in t e rv i ew re tu rn ing  fishermen a t  t he  launching ramp and t h e  marina. 
The sampling po r t ion  of t h e  survey began dur ing  t h e  second week i n  May 
and was concluded on June 29th. 
RESULTS 
Pos tcard  Survey 
The number of pos t ca rd  ques t ionnz i r e s  handed o u t  i n  June was n o t  
recorded by our  samplers and, consequently, va lues  f o r  i n d i v i d u a l  days 
o r  s t r a t a  f o r  t he  June pos t ca rd  p o r t i o n  of t h e  survey could n o t  b e  
ca l cu la t ed .  
I n  May, a t o t a l  o f  159 p o s t c a r d s  was handed t o  p r i v a t e  b o a t  
s k i p p e r s  from t h e  l i v e - b a i t  b a r g e .  A t o t a l  of 48 (30%) 
c a r d s  was r e t u r n e d .  While t h i s  d e g r e e  of response  a p p e a r s  l o w , i t  i s  
similar t o  r e s p o n s e  r a t e s  of 30 t o  40% o b t a i n e d  d u r i n g  o t h e r  p o s t c a r d  
surveys .  I n t e r v i e w s  f o r  t h i s  same p e r i o d  o f  t ime  numbered 178. 
Sampling Bias 
To de te rmine  i f  t h e  two d i f f e r e n t  su rvey  methods were  c o n t a c t i n g  
e q u i v a l e n t  numbers of b o a t s  from b o t h  t h e  b a i t  b a r g e  and t h e  marina- 
l aunch  ramp a r e a s , a  t-test comparison of t h e  mean number of b o a t s  p e r  
day was made (Tab le  3 ) .  The number o f  b o a t s  p e r  day w i t h i n  a 
s t r a t u m  should  b e  r e l a t i v e l y  c o n s t a n t  f o r  c o n s e c u t i v e  d a y s .  S ign i -  
f i c a n t  d i f f e r e n c e s  i n  t h i s  v a l u e  would i n d i c a t e  t h a t  sampl ing e r r o r  
is p r e s e n t ,  and t h a t  one  survey  method would b e  c o n t a c t i n g  a g r e a t e r  
o r  l e s s e r  number o f  b o a t s  t h a n  t h e  o t h e r  method. No s i g n i f i c a n t  
d i f f e r e n c e  a t  t h e  95% leve l  of c o n f i d e n c e  c o u l d  b e  shown t o  e x i s t  f o r  
I 
I . May d a t a .  Incomplete  p o s t c a r d  d a t a  p r e v e n t e d  u s  from t e s t i n g  
1 t h i s  f o r  June .  Because of t h e  s u r v e y ' s  design,we c o u l d  test o n l y  
f o r  t h e  p r e s e n c e  o r  absence  o f  sampl ing  e r r o r  and n o t  i t s  magni tude.  
The t-test comparison i n d i c a t e d  n o  s i g n i f i c a n t  sampl ing e r r o r  t o  
b e  p r e s e n t  i n  t h e  number o f  b o a t s  sampled each day.  However, i t  was 
n o t e d  t h a t  w h i l e  a l l  b o a t s  sampled d u r i n g  t h e  p o s t c a r d  survey  days 
c a r r i e d  l i v e  b a i t ,  t h o s e  b o a t s  sampled a t  t h e  marina-launch ramp a r e a s  
on a l t e r n a t e  days d i d  n o t  always c a r r y  li;e b a i t .  During May, 37.6% of 
t h e  t o t a l  b o a t s  i n t e r v i e w e d  a t  marina-launch ramp s i t e s  d i d  n o t  f i s h  
w i t h  l i v e  b a i t .  During June, 20 .4% of t h o s e  i n t e r v i e w e d  a t  mar ina-  
l aunch  ramp s i t e s  f i s h e d  w i t h o u t  l i v e  b a i t .  T h i s  means t h a t  when we 
l i m i t e d  o u r  sampl ing t o  t h e  handing o u t  of p o s t c a r d s  from t h e  l i v e -  
b a i t  b a r g e  we missed  a s u b s t a n t i a l  number o f  b o a t s  f i s h i n g  w i t h  a 
d i f f e r e n t  type  of b a i t  ( l u r e s ,  f rozen  b a i t ) .  Those v e s s e l s  n o t  
f i s h i n g  wi.th l i v e  b a i t  were n o t  sampled by t h e  pos t ca rd  survey 
because they d id  n o t  s t o p  a t  t h e  l i v e - b a i t  barge  when l eav ing  t h e  
harbor .  
I f  f u t u r e  pos t ca rd  sampling from a  b a i t  ba rge  could be  expected 
t o  provide  r e p r e s e n t a t i v e  and' unbiased d a t a  f o r  t h e  e n t i r e  p r i v a t e  
boa t  f i s h e r y , i t  i s  necessary  t o  show t h a t  no s i g n i f i c a n t  d i f f e r e n c e s  
i n  ca t ch  r a t e  o r  s p e c i e s  composition e x i s t  between those  us ing  l i v e  
b a i t  (gene ra l ly  considered more e f f e c t i v e  i n  ca t ch ing  f i s h )  and 
fishermen no t  us ing  l i v e  b a i t .  Chi square  comparisons were made of 
t h e  number of f i s h  caught per  a n g l e r  hour  f i s h e d  by interviewed 
fishermen using l i v e  b a i t  and those  in te rv iewed and n o t  u s ing  l i v e  
b a i t .  This  t e s t e d  t h e  n u l l  hypc thes i s  t h a t  t h e r e  was no d i f f e r e n c e  
between t h e  success  r a t e  ( / I  f i s h l a n g l e r  hour)  of fishermen us ing  
l i v e  b a i t  and those  n o t  us ing  l i v e  b a i t   able 4 ) .  Because of t h e  
smal l  sample s i z e  f o r  t h e  weekday interview strata, c h i  square  t e s t s  
were r e s t r i c t e d  t o  weekend s t r a t a  and t o t a l  number of a n g l e r s  f o r  
May and t o t a l  number of a n g l e r s  f o r  June. Chi squa re  va lues  f o r  t h e  
monthly t o t a l s  i n d i c a t e  t h a t  l i v e - b a i t  f ishermen a r e  more s u c c e s s f u l  
than those  f i s h i n g  wi thout  t h e  use of l i v e  b a i t .  The c h i  squa re  va lues  
f o r  t h e  weekend s t r a t a  a r e  l e s s  conclus ive  than we would expect  from 
looking a t  t h e  c h i  squa re  va lues  f o r  monthly t o t a l s .  The f i g u r e  f o r  
t h e  weekend s t r a t a  i n  May however i s  very c l o s e  t o  be ing  s i g n i f i c a n t  
a t  t h e  0.90% con£ idence  lebe , l .  The l a c k  of s i g n i f i c a n c e  f o r  t h e  June 
weekend s t r a t a  i s  d i f f i c u l t  t o  exp la in .  I f  f i s h i n g  i s  g e n e r a l l y  good and 
many spec i e s  of f i s h  a r e  i.n a b ~ n d a n c e ~ t h e n  t h e  l i v e - b a i t  f a c t o r  may 
weigh l e s s  heav i ly  on t h e  success  of a  f i s h i n g  t r i p .  F i sh ing  cond i t i ons  
(weather and f i s h  a v a i l a b i l i t y )  were much improved i n  June from t h o s e  
TABLE 3. t - T e s t  f o r  S ign i f i cance  - Compares t h e  Number of P r i v a t e  
F ish ing  Boats Pe r  Day Contacted a t  the  Live-Bait Receiver 
and a t  t he  Marina and Launch Ramp S i t e s .  
Month Degrees of Number i n  Level of * 
freedom s amp l e  Value s i g n i f i c a n c e  
* P r o b a b i l i t y  of ob ta in ing  chance dev ia t ion  a s  l a r g e  o r  l a r g e r  than 
observed va lue  
TABLE 4. Chi Square Test  f o r  S ign i f i cance  - Compares the  Number of 
FishIAngler Hour Caught by Interviewed Fishermen Using 
Live B a i t  and Those Not Using Live Ba i t .  
Month S t r a t a  Degrees of Number i n  2 Level of * freedom s amp l e  x value s i g n i f i c a n c e  
May Weekend 2 122 4.600 4 0.25 
May Tot a 1  2 16 7 14.929 (0.005 
June Weekend 2 180 1.480 >0.25 
June T o t a l  
* P r o b a b i l i t y  of chance dev ia t ion  between 0 and E 
i n  May. While t h e s e  c h i  s q u a r e  v a l u e s  do n o t  e n s u r e  c e r t a i n t y ,  a 
good p r o b a b i l i t y  e x i s t s  t h a t  p o s t c a r d  sampl ing from a  b a i t  b a r g e  
i n t r o d u c e s  a  p o s i t i v e  b i a s  i n t o  t h e  e s t i n a t e s  o f  a n g l e r  s u c c e s s .  
T h i s  shou ld  b e  c o n s i d e r e d  a  f a c t o r  when d e s i g n i n g  f u t u r e  sampl ing  
programs which may l n v o l v e  sampl ing from any r e s t r i c t e d  f a c i l i t y  
o r  a r e a .  
To e l i m i n a t e  p o s t c a r d  sampl ing b i a s  caused by f i s h i n g  w i t h  l i v e  
b a i t  i t  would b e  n e c e s s a r y  t o  hand o u t  t h e  p o s t c a r d s  randomly from 
t h e  marina  and l aunch  ramp a r e a s  t o  e n s u r e  t h a t  b o a t s  n o t  u s i n g  l i v e  
b a i t  would have  t h e  same o p p o r t u n i t y  o f  r e c e i v i n g  a  p o s t c a r d  as t h o s e  
v e s s e l s  u s i n g  l i v e  b a i t .  
The c h i  s q u a r e  v a l u e s  comparing t h e  s u c c e s s  of f i s h e r m e n  u s i n g  l i v e  
b a i t  and t h o s e  n o t  u s i n g  l i v e  b a i t  were  d e r i v e d  u s i n g  i n t e r v i e w  d a t a .  
on ly .  T h i s  was done b e c a u s e  t h e  d a t a  were  c o l l e c t e d  on t h e  same days 
and b e c a u s e  t h e  c a t c h  f i g u r e s  from t h e  p o s t c a r d  r e t u r n s  c o n t a i n s  a n  
a d d i t i o n a l  form of b i a s .  
R e s ~ o n s e  B i a s  
When t h e  number o f  f i s h  caught  p e r  a n g l e r  h o u r  by i n t e r v i e w e d  
f i shermen  u s i n g  l i v e  b a i t  i s  compared w i t h  t h a t  caught  by t h e  p o s t c a r d  
r e s p o n d e n t s  (who a l s o  u s e d  o n i y  l i v e  b a i t ) ,  any d i f f e r e n c e s  r e f l e c t e d  
as c h i  s q u a r e  v a l u e s  s h o u l d  b e  due t o  r e s p o n s e  b i a s  p r e s e n t  i n  t h e  
i n f o r m a t i o n  from p o s t c a r d  responden ts  (Tab le  5 ) .  Response b i a s  
g e n e r a l l y  e x i s t s  i n  t h e  form of  e x a g g e r a t e d  c a t c h  o r  e f f o r t  f i g u r e s  
when p o s t c a r d  responses  a r e  compared w i t h  some known background f i g u r e  
de te rmined  through a n  i n t e r v i e w  o r  o t h e r  method. However, l i t t l e  o r  
no r e s p o n s e  b i a s  s h o u l d  e x i s t  w i t h i n  t h e  i n t e r v i e w  survey  d a t a .  
Because of t h e  s m a l l  number o f  p o s t c a r d s  r e t u r n e d  each month, 48 i n  
May and 29 i n  june, i t  was n e c e s s a r y  f o r  c h i  s q u a r e  tests t o  i n c l u d e  
a l l  responden ts  and i n t e r v i e w e d  f i shermen  u s i n g  l i v e  b a i t  w i t h i n  a 
month, w i t h o u t  r e g a r d  t o  weekend o r  weekday s t r a t a .  The c h i  s q u a r e  
v a l u e  f o r  May i s  s i g n i f i c a n t  and i n d i c a t e s  t h a t  r e s p o n s e  b i a s  i s  
p r e s e n t  i n  t h e  c a t c h  f i g u r e s  r e t u r n e d  by p o s t c a r d  r e s p o n d e n t s .  The 
c h i  s q u a r e  f i g u r e  f o r  J u n e  does  n o t  show t h i s  same d e g r e e  o f  s i g n i -  
f  i c a n c e  b u t  i s  h i g h  enough t o  b e  s u s p i c i o u s .  H j  ersman (1951) , Atwood 
(1956) ,  Abramson and Berude (1969) ,  and Calhoun (1950) a l l  ana lyzed  
p o s t a l  c a r d  su rvey  d a t a  and came t o  t h e  c o n c l u s i o n  t h a t  p o s t c a r d  
r e s p o n d e n t s  t e n d  t o  o v e r e s t i m a t e  c a t c h  s t a t i s t i c s  by v a r y i n g  amounts. 
The main r e a s o n s  f o r  t h e  e x a g g e r a t i o n  i n  t h e i r  c a s e s  is memory 
f a i l u r e  w i t h '  a tendency t o  o v e r e s t i m a t e  t h e i r  own s u c c e s s  due  t o  t h e  
r e l a t i v e l y  l o n g  t i m e  which had e l a p s e d  between t h e  a c t u a l  f i s h i n g  o r  
h u n t i n g  and t h e  r e q u e s t  f o r  t h e  c a t c h  o r  bag  i n f o r m a t i o n .  
T h i s  ' i s  n o t  f e l t  t o  b e  t h e  main r e a s o n  f o r  t h e  d i f f e r e n c e s  i n  
our f i g u r e s .  Our p o s t c a r d s  were  handed o u t  a t  t h e  v e r y  s t a r t  o f  a 
f i s h i n g  t r i p .  The p e r i o d  of t i m e  e l a p s i n g  between t h e  a c t u a l  f i s h i n g  
a c t i v i t y  and t h e  comple t ion  of t h e  c a r d  and r e t u r n  t o  us was ,  by 
comparison w i t h  o t h e r  s u r v e y s ,  v e r y  s h o r t .  Of t h e  48 p o s t c a r d s  
r e t u r n e d  i n  May, 42 were  postmarked t h e  same day . t h a t  t h e y  were  
handed o u t .  It appears  t h a t  i f  t h e  p o s t c a r d  i s  n o t  f i l l e d  o u t  and 
mai led  s h o r t l y  a f t e r  i t  i s  handed out., t h e n  i t  s t a n d s  l i t t l e  chance 
of be ing  r e t u r n e d .  What t h e n  caused t h e  p o s t c a r d  r e s p o n d e n t s  t o  
r e p o r t  a s i g n i f i c a n t l y  h i g h e r  c a t c h  r a t e ?  Reexamination o f  t h e  
p o s t c a r d  r e t u r n s  showed t h a t  some f i s h e r m e n  r e p o r t e d  n o t  o n l y  t h o s e  
f i s h  caught  and k e p t  b u t  t h o s e  f i s h  caught  and r e l e a s e d  back  i n t o  
the water, probab ly  a c c o u n t i n g  f o r  t h e  major  p o r t i o n  of t h e  r e s p o n s e  
b i a s .  While some f i shermen  s t a t e d  on t h e  c a r d s  t h a t  t h o s e  f i s h  
r e p o r t e d  had been r e t u r n e d  t o  t h e  water, many more f i shermen  may 
have  r e p o r t e d  f i s h  r e t u r n e d  t o  t h e  w a t e r  w i t h o u t  s t a t i n g  t h i s  on 
t h e  p o s t c a r d .  T h i s  problem o c c u r r e d  b e c a u s e  of our  f a i l u r e  t o  
s p e c i f y  on t h e  p o s t a l  c a r d  t h a t  we wished t h e  s k i p p e r s  t o  r e c o r d  
o n l y  t h o s e  f i s h  caught  and k e p t .  T h i s  cou ld  b e  c o r r e c t e d  i n  t h e  
f u t u r e  by more c a r e f u l  a t t e n t i o n  t o  wording of t h e  q u e s t i o n n a i r e .  
Non-respons e  B i a s  
The t h i r d  form of b i a s  which we were  concerned abou t  i n  t h i s  
s t u d y  was t h a t  of non-response e r r o r .  "Non-response e r r o r " ,  i n  t h e  
words of Norman Abramson (1963) ,  "occurs  when t h e  tendency t o  respond 
i s  c o r r e l a t e d  w i t h  t h e  v a l u e  b e i n g  e s t i m a t e d .  l1 I f  t h o s e  f i shermen  
who caught  f i s h  t e n d  t o  respond more t h a n  t h o s e  f i shermen  who d i d  n o t  
c a t c h  any f ish ,  " then non-response e r r o r s  o c c u r  s i n c e  t h e  r e s p b n d e n t s  
do n o t  r e p r e s e n t  t h e  p o p u l a t i o n . "  To test  f o r  t h e  p r e s e n c e  of non- 
r e s p o n s e  e r r o r , w e  compared t h e  number of p o s t c a r d  r e s p o n d e n t s  and 
t h o s e  a n g l e r s  i n t e r v i e w e d  who caught  no f i s h  on t h e i r  f i s h i n g  t r i p  
(Table  6 ) .  Chi s q u a r e  v a l u e s  f o r  May were  s i g n i f i c a n t  a t  t h e  
99.5% l e v e l  w h i l e  t h e  c h i  s q u a r e  f i g u r e  f o r  J u n e  was s i g n i f i c a n t  a t  
between t h e  75 and 90% l e v e l  of c o n f i d e n c e .  These  v a l u e s , w h i l e  
s u g g e s t i n g  t h e  p r e s e n c e  of nun-response b i a s ,  a r e  s u s p e c t  f o r  t h e  
r e a s o n  s t a t e d  above t h a t  many of t h e  p o s t c a r d  r e t u r n s  
r e p o r t e d  f i s h  which were  caught  and n o t  k e p t .  Th i s  would p r o b a b l y  
r e d u c e  t h e  number of p o s t c a r d  r e s p o n d e n t s  r e p o r t i n g  z e r o  
c a t c h e s  and makes it i m p o s s i b l e  t o  say  whe ther  t h e  s i g n i f i c a n t  c h i  
s q u a r e  f i g u r e s  were  due t o  non-response o r  t o  r e p o r t i n g  of f i s h  
caught  b u t  n o t  k e p t  b y  p o s t c a r d  r e s p o n d e n t s .  To c o r r e c t  f o r  
TABLE 5.  Chi Square  T e s t  f o r  S i g n i f i c a n c e  - Compares t h e  Number of 
F i sh /Angle r  Hour Caught by Those P r i v a t e  and P a r t y b o a t  
Fishermen Using Only L i v e  B a i t .  
Month S t r a t a  Degrees  of Number i n  2 Leve l  o f  * freedom sample x v a l u e  s i g n i f i c a n c e  
May T o t a l  3  147 7.866 (0 .05 
June  T o t a l  3  201 4.953 <0.25 
* P r o b a b i l i t y  o f  chance d e v i a t i o n  between 0  and E 
TABLE 6. Chi Square  T e s t  f o r  S i g n i f i c a n c e  - Compares t h e  Number o f  
Zero Ca tches  Reported by I n t e r v i e w e d  Fishermen and P o s t c a r d  
Respondents .  
Month Degrees o f  Number i n  2 Leve l  of * freedom sample x v a l u e  s i g n i f i c a n c e  
J u n e  1 
* P r o b a b i l i t y  of chance d e v i a t i o n  between 0  and E 
non-response b i a s  when it i s  shown t o  b e  p r e s e n t ,  i t  i s  necessary  t o  
e i t h e r  ma i l  fo l low up ques t ionna i r e s  t o  t hose  people who d o n ' t  
respond during t h e  i n i t i a l  survey r eques t ,  o r  t o  have a f i e l d  survey 
of non-respondents. W e  had n e i t h e r  the  means no r  manpower t o  i n i t i a t e  
e i t h e r  of t h e s e  methods. 
Launch Ramp and Marinz In t e rv i ew Survey 
I n  May we in te rv iewed a t o t a l  of 178 b o a t s ,  92  a t  t h e  launch 
ramp and 86 a t  t h e  marina docks (Table 7 ) .  I n  June t h e  f i g u r e s  
were 216 t o t a l ,  155 launch ramp b o a t s  and 61  marina based b o a t s .  
Improved weather and f i s h i n g  condi t ions  i n  June seem t o  have 
a t t r a c t e d  more t r a i l o r a b l e  boa t  owners, whi1.e f i s h i n g  a c t i v i t y  from 
marina based boa t s  a c t u a l l y  dec l ined .  No exp lana t ion  has  been found 
f o r  t h i s  d e c l i n e  i n  marina f i s h i n g  e f f o r t .  
About 74% of a l l  b o a t s  interviewed i n  May were in te rv iewed on 
weekends. I n  May 77% of those  b o a t s  in te rv iewed a t  t he  launch ramp 
were interviewed on weekends, w h i l e  70% of a l l  t hose  b o a t s  in te rv iewed 
a t  t h e  marina dock i n  May were in te rv iewed on weekends. I n  June about 
84% of a l l  b o a t s  in te rv iewed were f i s h i n g  on weekends, w i t h  88% of 
t h e  June sampled launch ramp boa t s  f i s h i n g  weekends and 74% of t h e  
interviewed marina boa t s  f i s h i n g  on weekends. A s  expected, f i s h i n g  
a c t i v i t y  by both marina and launch ramp b o a t s  i s  concent ra ted  on t h e  
weekends. Our sampling a l s o  i n d i c a t e s  t h a t  w i t h  an i n c r e a s e  i n  t o t a l  
f i s h i n g  e f f o r t  i n  June and improved weacher cond i t i ons  t h e  p ropor t ion  
of those  people f i s h i n g  on weekends i n c r e a s e d .  
I n  June the  launching ramp b o a t s  provided t h e  ma jo r i t y  of t h e  
p r i v a t e  boa t  f i s h i n g  e f f o r t .  Because of t h i s  i t  i s  of i n t e r e s t  t o  
determine whether t h e r e  a r e  s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  success  
TABLE 7. Catch, E f f o r t ,  and Catch per  Unit of E f f o r t  Values Obtained From P r i v a t e  
Boat Sampling. 
I N T E R V I E W S  P O S ' I ' C d R D S  
LAUNCI4 R I L E  MARlf!A Grand LIVK-U !,I T 2 !.RGE - --
Week- Week- Total Voek- Week- Total T a t d  Wcek- Week- 
Month ends days o r  avg.  ends days o r  avg.  o r  avg. cndo dcys Tot a1 
- 
Nmber lriay 3 8 11 3 8 11 11 4 7 11 
of days 
sampled J U ~ *  5 8 13 5 8 13 13 4 7 11 
Number 
of May 71 2 1 92 60 26 86 178 128 3 1 
Number 
of Kay 124 54 178 109 64 1-77 351 122 3 2 
a n g l e r s  I June 308 52 440 155 41 196 636 o 8 102 I 
Nmber 
of Kay 981 315 1296 730 292 1030 2326 638 172 bro I I 
a n g l e r  . 
tours June 1840 267 2107 720 182 
I 
902 3009 9 ff 717 1 
Avg. 
trip 4.8 5.2 4.9 3.5 4.3 3.8 4.4 5.162 5.455 5.2 1 
l e n g t h  
(hr.) 4.7 4.6 4.7 4.4 4.0 4.3 4.6  * 9 7.1 
Nmber Mw 292 94 386 182 03 265 651 341 174 51 5 
of 
fish June 722 87 809 356 50 406 1215 8 * 544 
Number 
of May 
a n g l e r s  
pe r  t r i p  June 2.85 2.74 2.84 3.44 2.56 3.21 2-94 
* Figures  n o t  a v a i l a b l e  
rates and o r  s p e c i e s  composi t ion of c a t c h e s  made by t h e  f i s h e r m e n  
u s i n g  d i f f e r e n t  f a c i l i t i e s .  Boa t s  permanent ly  moored a t  mar ina  
docks a r e  g e n e r a l l y  l a r g e r ,  (20 p l u s  f e e t )  , t h a n  l aunch  ramp b o a t s  
and can p o t e n t i a l l y  c a r r y  more p e o p l e .  They may a l s o  c a r r y  more 
s o p h i s t i c a t e d  f i s h  f i n d i n g  equipment and may h a v e  g r e a t e r  l i v e  b a i t  
c a p a c i t y .  Boa t s  u s i n g  t h e  l&nching  ramp f a c i l i t i e s  seldom exceed 
20 t o  25 f e e t  i n  l e n g t h ,  and a r e  g e n e r a l l y . o p e n  b o a t s ,  o f t e n  w i t h  
canvas  s h e l t e r s .  Chi s q u a r e  t e s t s  were  made o f  t h e  s p e c i e s  compo- 
s i t i o n s  and t h e  number of f i s h  caught  p e r  a n g l e r  hour  f i s h e d  f o r  
l aunch  ramp and mar ina  b o a t s .  Chi s q u a r e  f i g u r e s  o b t a i n e d  from t h e  
comparison of t h e  nunber of f i s h  p e r  a n g l e r  hour  caught  by marina  
b o a t  f i shermen  and l a u n c h  ramp f i s h e r m e n  were  n o t  s i g n i f i c a n t  f o r  . 
May o r  J u n e ,  i n d i c a t i n g  t h a t  t h e r e  is  no a p p r e c i a b l e  d i f f e r e n c e  i n  
t h e  s u c c e s s  r a t e  of l aunch  ramp f i s h e r m e n  and marina  b o a t  f i s h e r m e n  
(Table  8). Chi  s q u a r e  comparisons  of t h e  r e l a t i v e  number o f  mar ina  
and l a u n c h  ramp b o a t s  u s i n g  l i v e  b a i t  i n d i c a t e s  no s i g n i f i c a n t  
d i f f e r e n c e  i n  t h e  use  of l i v e  b a i t  by l aunch  ramp and mar ina  b o a t s  
(Table  9 ) .  A comparison of t h e  s p e c i e s  compos i t ion  of c a t c h e s  
sampled from marina  b o a t s  and l aunch  ramp b o a t s  showed s i g n i f i c a n t  
d i f f e r e n c e s  f o r  b o t h  months (Table  1 0 ) .  It i s  q u e s t i o n a b l e  whe ther  
t h e  s p e c i e s  composi t ion r e s u l t s  i n d i c a t e  a r e a l  d i f f e r e n c e  i n  t h e  
t y p e  of f i s h i n g  a c t i v i t y  by t h e  two groups  of f i shermen  o r  whether  
t h e  n a t u r a l  v a r i a t i o n s  i n  c a t c h  accoun"cfor t h e  s i g n i f i c a n t  d i f f e r e n c e .  
The l a c k  of s i g n i f i c a n c e  f o r  t h e  number o f  f i s h  p e r  a n g l e r  hour  
between launch  ramp and marina  b o a t s  s u g g e s t  t h e  l a t t e r ,  a s  d i f f e r e n t  
s u c c e s s  r a t e s  would p r o b a b l y  b e  o b t a i n e d  i f  t h e  two groups  were  
p u r s u i n g  d i f f e r e n t  s p e c i e s  of f i s h .  
TABLE 8. Chi  Square  T e s t  f o r  S i g n i f i c a n c e  - Compares t h e  Number o f  
F i s h / P n g l e r  Hour Caught by Marina Boats  and Launch Ramp 
Boa ts .  
Month Degrees of Number i n  2  Leve l  o f  * 
freedom sample x v a l u e  s i g n i f i c a n c e  
May 3 164 3.070 > 0 . 2 5  
June 3 213 3.693 7 0 . 2 5  
* P r o b a b i l i t y  of chance d e v i a t i o n  between 0 and E 
TABLE 9 .  Chi Square  T e s t  f o r  S i g n i f i c a n c e  - Compares t h e  Number o f  
Marina  a n d  Launch Ramp Fishermen Using L ive  B a i t .  
 on t h  Degrees of Number i n  
2  Leve l  o f  * freedom sample x v a l u e  s i g n i f i c a n c e  
May 1 1 6  7 0.745 >0.25 
June 1 214 0.299 >O. 25 
* P r o b a b i l i t y  of chance d e v i a t i o n  between 0 and E 
TABLE 10.  Chi Square  T e s t  f o r  S i g n i f i c a n c e  - Compares t h e  S p e c i e s  
Composition o £  Cat'ches Made by Launch Ramp and Marina  
Boats .  
Month Degrees of Number i n  L e v e l  o f  * 
freedom - sample x2 v a l u e  , s i g n i f i c a n c e  
May 8 
June 9 
* P r o b a b i l i t y  of chance d e v i a t i o n  between 0 and E 
Es t ima te s  of T o t a l  Catch and E f f o r t  
I n  May an average  of 1 .9 a n g l e r s  per  t r i p  f i s h e d  an average  of  
4 . 1  hours  pe r  t r i p .  I n  June  an  ave rage  2.9 a n g l e r s  pe r  t r i p  f i s h e d  
an average  o f  4 .6 hour s  per  t r i p .  Launch ramp b o a t s  c a r r i e d  fewer 
passengers  per  t r i p  than  d i d  marina based b o a t s .  However, they  
averaged l o n g e r  f i s h i n g  t r i p s .  t han  d i d  marina based b o a t s .  The 
g e n e r a l l y  s m a l l e r  s i z e  of t h e  launch  ramp b o a t s  probably accounts  f o r  
t h e  reduced passenger  l oads .  The e f f o r t  t h a t  i s  r e q u i r e d  t o  launch 
a boa t  a t  t h e  launch ramp i s  g e n e r a l l y  g r e a t e r  than  the  e f f o r t  re- 
qu i r ed  f o r  g e t t i n g  under way from a rcarina s l i p .  This  g r e a t e r  e f f o r t  
a t  t h e  launch ranp may r e s u l t  i n  l onge r  f i s h i n g  t r i p s  on t h e  average 
t o  compensate f o r  t h e  added e f f o r t  of launching  t h e  b o a t .  
Est imated monthly t o t a l s  f o r  number of f i s h  caugh t ,  number of  
a n g l e r  hours  f i s h e d  and number of f i s h  caught  per  a n g l e r  hour.  f i s h e d  
were c a l c u l a t e d  f o r  weekday, weekend-holiday s t r a t a  and f o r  marina 
and launch ranp a r e a  under each s t r a t a  (Table 11 ) .  The r a t i o  
e s t i m a t e  technique  d e s c r i b e d  by Cochran (1963) was used t o  make t h e  
e s t i m a t e s .  Our sampling p l an  was n e i t h e r  s t r a t i f i e d  random sampling 
nor  s t r a t i f i e d  s y s t e a a t i c  sampling and t h e r e f o r e  t h e  a v a i l a b l e  
v a r i a n c e  f o r n a l a e  could  n o t  b e  a p p l i e d  t o  ou r  r a t i o  e s t i m a t e s .  
Ca lcu la t ion  of e s t ima ted  t o t a l s  was n o t  a p r i o r i t y  of t h i s  s tudy  b u t  
was performed s o  t h a t  we could make a rough comparison w i t h  t h e  re- 
po r t ed  Oceanside p a r t y b o a t  ca t ch  f o r  May and June. Our e s t i m a t e s  of 
c a t c h  and e f f o r t  a r e  minimal e s t i m a t e s  a s  w e  a s s w e d  100% coverage 
f o r  sample days,  when i n  r e a l i t y  we d i d  m i s s  a few b o a t s  on c e r t a i n  
days. The o v e r a l l  p r i v a t e  b o a t  c a t c h  p e r  a n g l e r  hour  c a l c u l a t e d  f o r  
May and June was 0.362 f i s h .  This  compares c l o s e l y  t o  t h e  0.306 
TABLE 11. Estimated Private Boat ~ o t a l k  for  Plonth. 
Number of Number of  umber of 
Month St ra ta  Area f i s h  angler hours f i s h  
angler hours 
l.aunch, 
May weekends ramp 897.03 2979 . ,301 
weekends marina 540 2156.25 .250 
launch 
'weekdays , ramp 255.75 866.25 *295 
weekdays marina 280.5 809.6 34 6 
Total 1973.28 6811.1 .290 
launch 
June weekends ramp 1552 3652 
weekends marina 690 1440 
launch 
.weekdays ranp 217.5 667.6 
weekdays marina 125 458.7 
Total 2584- 5 6218.3 
May & launch 
June weekends ramp 2553.22 6695.2 
weekends marina 1246.97 3417 04 
launch 
weekdays ramp 472.5 1527.96 
weekdays marina 399 1254.75 
Total 4671.7 12094.95 
f i s h  pe r  ang le r  'hour c a l c u l a t e d  by Pinkas e t  a l .  (1968) f o r  t h e  t o t a l  
sou the rn  C a l i f o r n i a  p r i v a t e  boa t  f i s h e r y  of 1964. Pa r tyboa t  ca t ch  
per  ang le r  hour f i g u r e s  f o r  May and June  a r e  no t  y e t  a v a i l a b l e  f o r  
comparison wi th  our  p r i v a t e  boa t  e s t ima te s .  Catch ( i /  of f i s h )  
f i g u r e s  a r e ,  however, a v a i l a b l e  from pa r tyboa t s  f i s h i n g  ou t  of 
Oceanside dur ing  May and June (Table 1 2 ) .  The t o t a l  es t imated  number 
of f i s h  caught by p r i v a t e  b o a t s  from Oceanside (4,671 f i s h )  accounts  
f o r  about  14% of t h e  es t imated  t o t a l  p a r t y  and p r i v a t e  b o a t  ca t ch  
(32,277 f i s h )  f o r  May and June. 
The t o t a l  es t imated  ca t ch  f o r  each spec i e s  l i s t e d  on our  sampling 
form was not  c a l c u l a t e d ;  however, an  i d e a  of t h e  r e l a t i v e  importance 
of each can be  gained from t h e  in t e rv i ew d a t a  (Table 13 ) .  For both 
pa r tyboa t s  and p r i v a t e  boa t s  f i s h i n g  o u t  of Oceanside, f o u r  c a t e g o r i e s  
of f i s h ,  t h e  b a s s e s  ( k e l p ,  ParaZabrax cZa th ra tus  ; barred  sand ,  P. nebu l i f e r  ; 
and spo t t ed  sand, P. macuZatofasciatus) ; whi te  c roake r ,  Genyonemus 
l i n e a t u s ,  rock f i shes ,  Sebas t e s  spp., and C a l i f o r n i a  barracuda accounted 
f o r  about  80 t o  85% of t h e  t o t a l  ca t ch  during May and June.  P r i v a t e  
boa t  ca t ches  of s cu lp in ,  Scorpaena g u t t a t a  , ranked 5th i n  pa r tyboa t  
ca t ches ,  were recorded under o t h e r  f i s h  dur ing  our  p r i v a t e  boa t  survey.  
Sculp in  were n o t  expected t o  be a s  numerous a s  we found them t o  b e  
dur ing  t h e  survey,  o therwise  we would have c rea t ed  a s e p a r a t e  p l a c e  
f o r  them on our  survey s h e e t .  Hal ibut ,  ParaZichthys califomzicus, 
and y e l l o w t a i l ,  Ser ioZa dorsaZie,  were a v a s l a b l e  t o  f ishermen 
dur ing  May and June  o f f  Oceanside and cons ide rab le  e z f o r t  was made 
t o  pursue t h e s e  s p e c i e s  by both p r i v a t e  and pa r tyboa t s .  Bonito were 
r e l a t i v e l y  s c a r c e  i n  t h e  Oceanside a r e a  dur ing  t h e  survey.  During 
the 1964 p r i v a t e  b o a t  survey of Pinkas e t  a l .  (1968) t h e  b o n i t o  
TABLE 12. Par tyboa ts  - Number of F ish  Reported Caught by Oceanside Pa r tyboa t s  During May and June  1974. 
Species  
Rank Common name S c i e n t i f i c  name May % Comp. June  % Comp. T o t a l  % Comp. 
ke lp  ParaZabrax c Zathratus 
1 Bass bar red  sand P. nebulifer 
spo t t ed  sand P. maculato fasciatus 3376 37.51 9342 50.21 12718 46.07 
2 White croaker  G enyonemus lineatus 2445 27.17 5001 26.88 . 7446 26.97 
3 C a l i f o r n i a  barracuda Spkyraem argentea 687 7.63 1301 6.99 . 1988 7.20 
4 Rockfishes Sebastes SPP. 616 6.84 855 4.59 1471 5.33 
5 Sculpin Scorpaena guttata 69 7 7.34 588 3.16 1285 4.66 
6 Bonito S a r h  chi l iensis  16 7 1.86 582 3.13 749 2.71 
7 Yel lowta i l  Serio Za dorsaZis 40 7 4.52 221 1.19 628 2.28 
8 Ca l i fo rn i a  h a l i b u t  ParaZichthys californicus 93 1.03 176 0.95 269 0.97 
9 Mackerel P a c i f i c  Scomber japonicus 
j ack  irrachwrws syme tr icus 3 3 0.37 217 1.17 250 0.91 
10  Ocean wh i t e f i sh  CauZo ZatiZus princeps 6 3 0.70 100 0.54 163 0.59 
11 Other 417 4.63 222 1.19 639 2.31 
9001 JOO.00 18605 100.00 27606 100.00 To ta l  
TABLE 13. P r i v a t e  Boats - Number of F ish  sampled During In te rv iew.  
Species 
Rank Common name S c i e n t i f i c  name May % Comp. June % Comp. T o t a l  % Comp. 
White croaker  G enyonemus Zineatus 
kelp  ParaZabrm cZathratus 
Bass bar red  sand P. nebuZifer 
spo t t ed  sand P. macuZatofasciatus 
Rockfishes Sebastes spp . 
Cal i fo rn i a  barracuda Sphyraena argentea 
C a l i f o r n i a  h a l i b u t  ParaZichthys caZifornicus 
Y e l l o w t a i l  Serio Za dorsa Zis 
Bonito Sarda chiZiensis 
Surf perch Embiotocidae 
Mackerel P a c i f i c  Scomber japonicus 
j ack  l'rachurus symetricus 
White seabass  Cynoscion nobizis 
0 t h e r  
To ta l  
ranked one and two f o r  p r i v a t e  b o a t s  and pa r tyboa t s  r e s p e c t i v e l y .  
There i s  gene ra l  agreement between t h e  ranking  of t h e  seven o r  
e i g h t  most commonly caught f i s h e s  i n  May and June f o r  bo th  p r i v a t e  
and par  tyboats  . 
CONCLUSIONS 
Pos tcard  sampling from a l i v e  b a i t  r e c e i v e r  does no t  appear t o  
be  the.most  p r a c t i c a l  method of surveying  p r i v a t e  b o a t  c a t c h  and e f f o r t  
because of b i a s e s  in t roduced  i n t o  t h e  e s t ima te s .  Due t o  d i f f e r e n c e s  
i n  ca t ch  success  r a t e s  of l i v e - b a i t  u s e r s  and those  n o t  us ing  l i v e  
b a i t ,  sampling b i a s  could b e  in t roduced  i n t o  f u t u r e  survey r e s u l t s  i f  
l i m i t i n g  sampling t o  a  l i v e - b a i t  f a c i l i t y .  Response b i a s  was shown 
t o  be  p re sen t  i n  t h e  informat ion  supp l i ed  by pos tcard  respondents .  ' 
The exac t  cause of t h i s  response b i a s  could n o t  b e  i d e n t i f i e d  b u t  it  
is  f e l t  t o  be  due i n  most p a r t  t o  pos t ca rd  respondents  r e p o r t i n g  n o t  
only those  f i s h  caught and kep t  b u t  a l s o  those  f i s h  caught and re- 
l ea sed  back i n t o  t h e  water .  This  occurred  because of our  f a i l u r e  
t o  s p e c i f y  on t h e  pos t ca rds  our  d e s i r e  f o r  i n fo rma t ion  about  on ly  
those  f i s h  caught and kept .  Tes t s  i n d i c a t i n g  t h e  presence  of non- 
response b i a s  were f e l t  t o  be  s u s p e c t  due t o  t h e  r e p o r t i n g  of f i s h  
caught and re turned  t o  t h e  water  by pcs t ca rd  respondents .  Th i s  would 
r e s u l t  i n  a  decrease  i n  t h e  number of pos t ca rd  respondents  r e p o r t i n g  
zero f i s h  f o r  a  f i s h i n g  t r i p .  
The e l imina t ion  of t h e s e  t h r e e  forms of b i a s  i n  f u t u r e  pos tcard  
sampling schemes could be  accomplished t o  va ry ing  degrees.  The 
sampling b i a s  could be  e l imina ted  only by handing ou t  c a r d s  from 
l o c a t i o n s  (marina and/or  launch ramp) where l i v e - b a i t  u s e r s  and 
those n o t  us ing  l i v e  b a i t  s t and  an  equal  oppor tun i ty  of r e c e i v i n g  
a pos tcard .  Regponse b i a s  i s  d i f f i c u l t  t o  e l i m i n a t e  o r  measure i n  
a  mai l  survey a s  t h e  response b i a s  may vary  f o r  each c h a r a c t e r i s t i c  
measured and between d i f f e r e n t  a r e a s  sampled. Non-response b i a s  can 
b e  de t ec t ed  and can b e  co r r ec t ed  by f i e l d  surveys o r  mai l ing  fo l low up 
ques t ionna i r e s  t o  those  people n o t  responding,  b u t  involves  a d d i t i o n a l  
c o s t s .  
The advantage of one sampler be ing  a b l e  t o  c o n t a c t  many b o a t s  
from t h e  l i v e - b a i t  f a c i l i t y  is  o f f s e t  by t h e  sampling b i a s e s  i n t r o -  
duced i n t o  t h e  da t a .  Handing ou t  pos t ca rds  a t  t h e  launch ramp o r  
t h e  marina would reduce t h e  sampling b i a s ;  however, d i f f e r e n c e s  i n  
t h e  number of passengers  pe r  boa t  a t  t h e s e  two f a c i l i t i e s  would 
in t roduce  new e r r o r s  i n t o  e s t ima te s  made from t h e  d a t a .  Also, 
response and non-response e r r o r s  would not  b e  reduced by swi tch ing  t h e  
pos tcard  d i s t r i b u t i o n  from b a i t  f a c i l i t y  t o  t h e  launch o r  docking 
f a c i l i t y .  . 
An in t e rv i ew survey has  advantages over a  pos tcard  survey which 
make i t  much more a t t r a c t i v e  f o r  e s t ima t ing  ca t ch ,  e f f o r t  and ca t ch  
per  u n i t  of e f f o r t  va lues .  Sampling b i a s  can be  avoided by c a r e f u l  
design.  Response and non-response b i a s  a r e  reduced o r  e l imina ted  
through personal  c o n t a c t  w i th  each fisherman. More d e t a i l e d  in fo r -  
mation about  l eng th  of t r i p ,  l o c a t i o n ,  type of f i s h i n g  and f i s h  
caught can be  obta ined .  Catches can b e  examined f o r  proper  s p e c i e s  
i d e n t i f i c a t i o n ,  counts ,  and t h e  l eng th  f requencies  of each s p e c i e s  
may be  obta ined .  The survey des ign  of Pinkas e t  a l .  (1968) is  a 
p r a c t i c a l  approach t o  p r i v a t e  b o a t  i n t e rv i ew sampling. I t  has  
t h e  necessary f l e x i b i l i t y  t o  o p e r a t e  and a d j u s t  i t s e l f  t o  a  wide 
range of funding. Variance e s t ima te s  can be  c a l c u l a t e d  f o r  any 
l e v e l  of sampling i n t e n s i t y .  
Sampling of C a l i f o r n i a ' s  marine p r i v a t e  b o a t  sport-f ishermen 
w i l l  undoubtedly b e  i n i t i a t e d  sometime i n  t h e  f u t u r e  a t  some 
p r e s e n t l y  undetermined l e v e l  of i n t e n s i t y .  A f t e r  reviewing p a s t  
and p r e s e n t  surveys,  I f e e l  a  d i r e c t  c o n t a c t  approach t o  sampling, 
i , e .  in te rv iewing  r e t u r n i n g  f ishermen,  w i l l  produce more v a l i d  
e s t ima te s  of ca t ch  and e f f o r t  a s  w e l l  a s  s i z e  and s p e c i e s  composition 
which could not  b e  obta ined  a s  a c c u r a t e l y  by mai l .  The g r e a t e r  i n fo r -  
mation der ived  from a n  in t e rv i ew survey is  f e l t  t o  j u s t i f y  t h e  need 
f o r  more personnel  t o  conduct t h i s  type  of survey.  
I would l i k e  t o  acknowledge t h e  coopera t ion  of t h e  Oceanside 
Harbor P o l i c e  who provided us  acces s  t o  t h e  launch ramp and marina , 
a r e a s .  
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